Further evidence for the regulation of acetyl-CoA carboxylase activity by a glutamate- and magnesium-activated protein phosphatase in the pancreatic beta cell: defective regulation in the diabetic GK rat islet.
We previously identified and characterized a glutamate- and magnesium-sensitive PP2A-like phosphatase (GAPP), which dephosphorylated and activated acetyl-CoA carboxylase (ACC) in the islet beta cell. Herein, we studied potential regulatory mechanisms by which GAPP is activated by glutamate and magnesium, and also quantitated the degree of activation, by glutamate- and magnesium, of ACC in normal rat islets and islets derived from the diabetic Goto-Kakizaki (GK) rat, a model for type 2 diabetes in humans. Our findings indicate that magnesium, but not glutamate, specifically activates the post-translational carboxylmethylation (CML) of the 36 kDa catalytic subunit of GAPP. Okadaic acid (OKA), which inhibits GAPP-mediated activation of ACC, also reduced the magnesium-stimulated CML of the catalytic subunit of GAPP in all the beta cell preparations studied. These data suggest that the CML step may be necessary for magnesium- and glutamate-mediated activation of ACC. We also observed a marked attenuation in magnesium- and glutamate-facilitated activation of ACC activity in islets derived from the GK rat. Together, our findings raise an interesting possibility that inhibition of GAPP-catalyzed inactivation of ACC (and subsequent reduction in the generation of long-chain fatty acids) could contribute toward the abnormalities in insulin secretion demonstrable in this animal model for type 2 diabetes.